Enkephalin terminals form inhibitory-type synapses on neurons in the rat nucleus locus coeruleus that project to the medial prefrontal cortex.
Norepinephrine-containing fibres in the medial prefrontal cortex derive from the locus coeruleus, a brainstem nucleus which also receives a dense innervation of enkephalin-immunoreactive axon terminals. We combined immunogold-silver labelling of retrogradely transported FluoroGold from the medial prefrontal cortex with immunoperoxidase detection of leucine5-enkephalin in the same section of tissue through the locus coeruleus of adult rats. This dual-labelling experiment was conducted to determine whether axon terminals containing lecuine5-enkephalin target neurons in the locus coeruleus that project to the frontal cortex and, if so, what are their morphological characteristics. By light microscopy, enkephalin-labelled processes overlapped FluoroGold retrogradely labelled neurons in the locus coeruleus. By electron microscopy, retrogradely labelled perikarya and dendrites were commonly enveloped by astrocytic processes and received few afferents in the plane of section examined. However, at sites unoccupied by glial processes, abundant afferent input could be identified. In addition, some FluoroGold-labelled perikarya and dendrites lacked this glial ensheathment but were more frequently apposed by axon terminals. Of 163 FluoroGold-labelled perikarya and dendrites examined where enkephalin immunoreactivity was present in the neuropil, 42% were contacted by enkephalin-immunoreactive axon terminals. The peroxidase-labelled enkephalin terminals as well as the unlabelled terminals often contained both small, clear and large dense core vesicles. Both labelled and unlabelled terminals also formed primary symmetric synapses characteristic of inhibitory transmitters with retrogradely labelled perikarya and proximal dendrites. At times, more than one enkephalin-labelled terminal was found to converge on a common retrogradely labelled perikarya or dendrite. These results demonstrate cellular sites where enkephalin-containing afferents may directly modulate and most likely inhibit the activity of cortically projecting neurons in the locus coeruleus.